among isolates of any serotype except for 15A. We then created a second phylogenic tree using 35 serotype 15A isolates sequenced in this study and 86 global serotype 15A isolates using Streptococcus pneumoniae G54 as an outgroup. This tree generated a clade that included all 24 Japanese meropenem-non-susceptible serotype 15A isolates and six Japanese meropenemsusceptible serotype 15A isolates. Finally, we created a phylogenic tree using these 30 serotype 15A isolates with the PMEN15A-25 isolate used as the outgroup.
Identification of SNPs Specific to Clade-I-MNS
To identify the core genome changes that separated clade-I-MNS from the rest of clade-I, we extracted the core genomes of all of the clade-I isolates and searched for SNPs in Japanese MEPM-NS isolates that were identified in all of the clade-I-MNS isolates and not identified in any of the rest of clade-I. We obtained the core genomes using GET_HOMOLOGS (8) and aligned the clustered genes. Then, we identified the SNPs manually. We obtained a total of 1869 core genomes and 550,762 substrates of amino-acid sequences. These SNPs were distributed in 52 genes that are listed in Technical Appendix Table 4 .
Genome Assembly
Trimmed reads sequenced in this study were assembled using SPAdes (9) with k-mer values ranging from 29 to 101 and in careful mode. Trimmed reads from the downloaded global isolates were assembled using SPAdes with standard parameters and in careful mode. The quality of the assemblies was evaluated using QUAST (10).
Comparative Genome Analysis
To define the presence of genes and their alleles, we extracted the target gene regions from the assembled contigs using BLAST+ (11). With regard to pbp1a, 2b, and 2x, we used the corresponding gene sequences from Streptococcus pneumoniae G54 as reference sequences (NCBI Reference Sequence: NC_011072.11). The reference sequences used to identify mefA (12), mefE (13), folA (14), folP (14), tetO (14), tetM (14), PI-1 (rrgA-1) (14), and PI-2 (pitB-1) (14) are listed in Technical Appendix Table 5 .
Estimation of the Date when Meropenem-Non-Susceptible Serotype 15A-ST63 Originated
The result of core genome analysis using Gubbins indicated that the Japanese meropenem-non-susceptible (MEPM-NS) serotype 15A-ST63 strain was derived from the Japanese meropenem-susceptible (MEPM-S) strain. We estimated the date of the most recent common ancestor (MRCA) of each of the two groups using BEAST (15). The program was used to analyze the final maximum likelihood tree, the topology of which was fixed, and the alignment of base substitutions occurring outside of putative recombination events using a strict clock model. The ages of the isolates (month and year) were used as input data. Exponential growth was used as the tree prior. The length of chain value was set so that all output values had an effective sample size greater than 200. The analysis estimated that the lineage originated around 1970 (95% credibility interval ; the small number of tested isolates may explain the broad credibility interval. In addition, the tree generated in this analysis was slightly different from that in core genome analysis using Gubbins. In this analysis, MEPM-NS isolates were divided into two clades even though MEPM-NS and -S isolates were clearly separated (Technical Appendix Figure 4 USA15A-16  -+  -+  ------USA15A-10  -+  -+  --+  +  --USA15A-5  -+  -+  ---+  --USA15A-13  -+  -+  ---+  --USA15A-14  -+  -+  ---+  --USA15A-17 -
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